Using the system, we aimed to perform a detailed analysis of WSR-FMD response and 41 establish novel WSR parameters in a healthy young population. Data from 33 young healthy 42 individuals (27.5±4.9yrs, 19F) were analysed. FMD was assessed with reactive hyperemia 43 using ULA-OP. All acquired raw data were post-processed using custom-designed software 44 to obtain WSR and diameter parameters. The acquired velocity data revealed that non- 
INTRODUCTION:
68 Brachial artery flow mediated dilation (FMD) has been used extensively to assess the 69 function and health of the vascular endothelium since its first use by Celermajer et al (5) . 70 However, a persistent problem with this method is the inability to accurately measure the 71 wall shear stress stimulus that produces the measured FMD response. This is a perplexing 72 problem that has resulted in the extensive use of Doppler ultrasound peak velocity to 73 estimate wall shear stress, or its surrogate, wall shear rate (WSR). This is currently the only 74 practical solution available when measuring FMD, but this method underestimates WSR (22) 75 and is a blunt instrument to dissect the complex and dynamic WSR events occurring during Figure 5B There is a paucity of WSR data during the assessment of nitroglycerin-mediated 
